There is at present no satisfactory method by which the severity of protein depletion in malnourished children can be measured. Although there are numerous methods for the estimation of body composition, these rely to a greater or lesser extent on a constant ratio between some of the four main body constituents: water, protein, fat and mineral. In infantile malnutrition the assumption of any such ratio is unjustified, since variations in each of the constituents may be large and independent of changes in the others. Of the four, only water can be measured independently by a dilution technique. However, if the total weight of one of the three solid components is also known, the proportion of the other two can be estimated from the density of the body (Behnke, 1961).
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The standard was a block of aluminium in which were cut twelve steps of thickness varying from 0.01 to 1-00 cm. It was placed on the X-ray film and X-rayed at the same time as the leg. T h e developed film was placed on an X-ray viewing screen, and the transmitted light was measured over a circle 3 mm in diameter by means of a Mullard ORP 60 photoresistor mounted in the tip of a small brass tube. The photoresistor was wired in series with a mirror galvanometer and a 3 V battery across a 0.5 MR potentiometer. With this system the galvanometer is set to zero with the photoresistor applied to the dark background of the X-ray film, and the potentiometer is set to give approximately full-scale deflexion when the photoresistor is applied to the least dense part of the film which is to be measured. It was found that the galvanometer deflexion was directly proportional to the thickness Iof the steps in the aluminium standard over the range o.or-o.6 cm and the readings for bone and soft tissue always fell within this range. Care was taken to place the photoresistor over the centre of the shaft of the tibia so that the light passing through the image of the cortex at the edge of the bone was not measured. T h e reading over bone minus that over adjacent soft tissue is expressed in terms of cm of aluminium (D).
Chemical determination of bone mineral. The body was divided sagittally and the right half was taken for analysis. Protein and fat were removed by boiling the bone in zN-NaOH and the remaining mineral was filtered, washed, dried in an oven at 105' and weighed. To ensure that protein and fat had been completely removed, the bone mineral was then dissolved in dilute hydrochloric acid and the resultant solution was analysed for nitrogen (by Kjeldahl) and for fat by extraction with petrol. I n all samples the nitrogen content of the dried mineral was negligible, but a small amount of fat was found, and its weight was subtracted to obtain a true weight of bone mineral for the half skeleton.
RESULTS
The results are summarized in Table I. It was assumed that the total bone mineral of a child could be calculated from the three variables: ( I ) height of the child in cm, H ; (2) length of the tibia in cm, L ; and (3) the X-ray opacity of the bone in cm of aluminium, D. The formula relating W, the observed weight of bone mineral to these three variables, was assumed to be of the form
where A , K , a, p and y are constants. Regression analysis showed the value of K to be zero and W = 1006573 H01045 L1.7ZlS g0'5360. From this equation was derived the simplified formula W = 3.30 LzLP5, which was used to calculate the values shown in Table I . Also shown are the differences of these values from those found by chemical analysis, both in g and also as a percentage of the weight of bone mineral. The maximum difference was 16.37; and the mean difference 10.5 yo. 
D I S C U S S I O N
We have found that bone mineral accounts for about 2 % of the body-weight of a child between the ages of 6 and 14 months. The remaining mineral is in solution in body water, and is about I % of the weight of body water. The effect of a 20% error in the estimation of bone mineral on the estimation of total body composition is shown by considering the following hypothetical example :
A child who weighs 6000 g is found to have a total body water of 3900 g and a density of 1*041. His bone mineral is estimated to be 120 g. T h e total body composition is therefore shown in Table 2 A.
If the bone mineral had been overestimated by 20% the calculated composition would be as in Table 2B . Thus an error of 20% in the estimate of bone mineral produces an error of about j 76 in the estimate of protein, and a smaller error in the
